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ABSTRACT Sanitation interventions routinely overlook the implications of secure tenure for 
investment on the part of households. Drawing upon primary field research in Dakar, this paper 
presents a citywide sanitation planning framework that combines existing sanitation planning 
approaches with householders’ investment logic as a function of their tenure security and status. The 
resulting framework, the Sanitation Cityscape, maps what is happening to faecal material on a 
citywide scale and why, thus providing a snapshot of the sanitation status of the city and a rationale 
for targeted interventions along the sanitation service chain. The paper offers an approach for policy 
makers and practitioners to narrow the decision-making process for citywide sanitation service 
provision. It aims to target urban sanitation interventions that are appropriate to the urban tenure mix, 
including non-networked systems, and a greater emphasis on widening the scope of sanitation service 
provision to include tenure-neutral operational activities, such as faecal sludge management. 
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I. INTRODUCTION 
Urbanization is the defining trend of the twenty-first century, with more people living in urban than 
rural areas for the first time in our history. It is anticipated that over the next few decades Africa and 
Asia will see the fastest urban growth rate, with 56 and 64 per cent of their respective populations 
estimated to be urban by 2050,(1) a fact that is reflected in current proposals for post-2015 Sustainable 
Development Goals (SDGs) for water supply, sanitation and hygiene.( 2 ) Overall, sanitation is 
currently one of the most off-track of the Millennium Development Goal (MDG) targets.(3) This paper 
is therefore timely in addressing the planning of sustainable citywide sanitation improvements.  
 There is an inherent risk with strategies and programmes that target specific groups within the 
complex urban milieu of failing to take account of the total picture of citywide sanitation.(4) Past 
efforts to improve urban sanitation have typically been disjointed and have failed to reach a large 
proportion of the urban population. In efforts to encourage improved sanitation planning in local 
government, sanitation theorists have turned their focus towards citywide sanitation planning. 
 The approach presented in this paper builds upon the existing conceptual and sanitation 
planning frameworks of Sanitation 21, Household Centred Environmental Sanitation (HCES) and the 
sanitation system approach, which will be described below. Here, we describe the “Sanitation 
Cityscape” approach, the underpinning rationale of which is to consider the fate of faecal material 
from the total urban population, such that neglected populations and hidden sanitation pathways are 
not overlooked. We argue that this is key to planning for citywide sanitation service provision. The 
two-step Sanitation Cityscape analysis starts by mapping the sanitation pathways along which the 
total production of faecal material flows from creation to final disposal and/or reuse (treated or 
untreated). The second part of the analysis maps the institutional setting against the different decision-
making domains of the city, taking into account the tenure profile of the target population.  
 This paper builds on earlier work that identified tenure status as a key determinant of 
household spending decisions on sanitation, and that considered the extent to which households will 
incur capital investment costs (such as building or upgrading a household latrine) or operating costs 
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(for example, emptying latrine pits and septic tanks).(5) Incorporating this investment logic into the 
analytical framework assists policy makers and planners to target sanitation improvements in 
alignment with the incentives and drivers for householders’ investments. 
 
II. KEY LITERATURE REVIEW FINDINGS 
The following section presents an overview of the relevant discourse on housing, tenure 
arrangements, tenure security and their role in sanitation developments. 
 
A. LAND, HOUSING AND TENURE ARRANGEMENTS 
 
Informal settlements are the response to the gap between the cost of the cheapest “legal” 
accommodation and what large sections of the growing urban population can afford to pay.(6) With no 
available or affordable housing in the formal market, new urban residents rent, buy or squat on 
unoccupied informal land or become tenants (or sub-tenants) of existing dwellers. The urban poor 
take advantage of multiple layers of state, customary and informal land arrangements. While 
theoretically it can be useful to distinguish between “legal / illegal”, “informal / formal” and “tenant / 
landlord”, these labels often do not reflect the realities of housing and tenure arrangements in many 
countries (or indeed the way residents perceive their situation), which tend to fall somewhere between 
these extremes.( 7) Current thinking applies the concept of a continuum of rights,( 8 ) from people 
without any rights at one end to those with solid contracts held in the land registry at the other. This 
concept helps tenure to be understood as a social function rather than a phenomenon related to a 
specific location or dwelling. This mosaic of land and housing arrangements is central to decisions 
around investment in urban basic services and housing stock.  
 
B. TENURE SECURITY, THE TENURE MIX AND INVESTMENT DECISIONS 
 
Investment behaviours are inherently linked to tenure security.(9) Indeed this thesis is the cornerstone 
of the property rights debate, which deliberates on whether it is legal tenure (de jure) or simply the 
tenure arrangements in practice (de facto) that provide sufficient security for investment. Proponents 
of land titling argue that illegality discourages capital investment and that legal tenure is a prerequisite 
for investment.(10) Opponents suggest that it is fear of eviction that discourages investment.(11) Either 
way, security of tenure is key to breaking the poverty cycle as it is intrinsically linked, on multiple 
levels, to accessing basic urban services and investment.(12)  
 The numbers of owner-occupiers and tenants (or the “tenure mix”) can illuminate the lack of 
investment in slums.(13) Areas with high numbers of absentee landlords are highly likely to produce a 
compound lack of investment as little capital is reinvested into the housing stock or accrued through 
taxation. A further complication is that the tenure mix changes from settlement to settlement and over 
time. This is why urban upgrading projects that focus on infrastructure interventions alone do not 
work; consideration must be given to the tenure mix and to enhancing owner occupancy and 
infrastructure investment.(14) 
 
C. TENURE, TENANTS AND SECURITY IN URBAN SANITATION  
 
How do the dimensions of tenure, tenants and tenure security relate to urban sanitation? While the 
literature is relatively limited, a few studies help illuminate this nexus. Tenure and home ownership 
are identified as key determinants of demand for sanitation, as fear of eviction discourages households 
from investing in good sanitation facilities( 15) and the ability to access sanitation is significantly 
defined by where one lives.(16) Tenants have very little control over their dwelling infrastructure and 
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are unlikely to make any long-term investments, such as in a household toilet.(17) They also tend to be 
more transient than owner-occupiers.(18) For most tenants, shared sanitation in one form or another 
tends to be the norm.(19) The sustainability and user acceptability of shared facilities are functions of 
its management, operation and maintenance, as well as how clearly the user group can be defined.(20)  
An earlier analysis of sanitation in Dakar highlighted that tenant households, or those with 
lower levels of tenure security, are lower on the sanitation ladder(21) than owner-occupiers, who enjoy 
a higher level of tenure security. It also found that while tenants are unlikely to invest in capital 
infrastructure, they are willing to pay for operational sanitation services such as pit emptying.(22) This 
highlights a tenure-neutral, non-toilet-centric intervention opportunity for sanitation programmes, 
better suited to tenants and those with lower tenure security.   
 The Dakar study showed that where sanitation is on-plot and essentially self-built, it was de 
facto rather than de jure tenure security that was the necessary, and sufficient, precursor to household 
investment in sanitation infrastructure.( 23 ) This study also highlighted that, in the absence of 
government service provision, where self-managed on-plot sanitation is the norm, the distinction 
between residents’ willingness to invest in sanitation infrastructure and their willingness to pay for 
sanitation services becomes highly relevant.(24)  
 
D. EXISTING PLANNING FRAMEWORKS AND APPROACHES FOR URBAN SANITATION  
 
Urban sanitation planning is notoriously complex, as the sheer technical challenge of achieving 
improved sanitation(25) for large numbers of people is compounded by layers of social, behavioural, 
institutional, environmental and political factors. By way of context, urban sanitation systems can be 
broadly categorized as either physically networked systems (such as conventional sewerage) or 
sanitation service networks, where on-plot latrines, while not connected to a sewerage system, are the 
first component in a service chain comprising excreta capture and storage in a latrine pit or tank; 
emptying of the pit; transport of the contents; treatment (though not widely done); and reuse or final 
disposal. This chain of sanitation services is collectively known as faecal sludge management (FSM). 
This is the predominant sanitation system in the towns and cities of low- to middle-income countries.  
A number of conceptual or planning frameworks have been developed in an attempt to  
untangle the complexities of urban sanitation. These can broadly be categorized as either “domain-
based” or “sanitation system” approaches.  Both are predicated on an understanding of the demand for 
sanitation, but one focuses on the decision makers at different levels, the other on the physical 
systems that decisions are made about.   
 
a. DOMAIN-BASED APPROACHES 
 
This approach tackles urban sanitation from the perspective of its institutional context and aims to 
provide decision support for more appropriate sanitation. The concept of “decision-making domains” 
is integral to the approach, which includes such strategic urban sanitation planning frameworks as 
Sanitation 21( 26) and Household Centred Environmental Sanitation (HCES),( 27) developed by the 
International Water Association (IWA) and Swiss Federal Institute of Aquatic Science and 
Technology (EAWAG) respectively. These divide the urban context into a series of concentric rings 
or decision-making domains (Figure 1A and Figure 1B). 
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FIGURE 1-A: SANITATION21 FRAMEWORK. SOURCE: IWA (2006), SANITATION 21: SIMPLE APPROACHES TO COMPLEX 
SANITATION – A DRAFT FRAMEWORK FOR ANALYSIS, INTERNATIONAL WATER ASSOCIATION, LONDON. 
 
FIGURE 1-B: HCES FRAMEWORK. SOURCE: KALBERMATTEN, J M, R MIDDLETON AND R SCHERTENLEIB (1999), HOUSEHOLD 
CENTERED ENVIRONMENTAL SANITATION, SWISS FEDERAL INSTITUTE FOR ENVIRONMENTAL SCIENCE AND TECHNOLOGY 
(EAWAG), DEUBENDORF.  
 
 Despite efforts of the framework’s advocates to incorporate these analytical principles more 
widely into sanitation planning,(28) in many low- and middle-income cities, its uptake in municipal 
sanitation planning has not been widespread. Sanitation remains a low political priority, where limited 
resources, lack of ownership and limited planning capabilities at both central and local government 
levels hamper sustained planning efforts.  
 This limitation is recognized by the Strategic Sanitation Approach (SSA), which considers 
both the domains of decision making and the chain of sanitation activities, but stresses the important 
role played by higher levels of government in creating incentives for local stakeholders to take 
effective action to improve sanitation.(29) These limitations of planning culture and capacity can make 
sanitation planning frameworks abstract and redundant in practice, illustrating the need for a more 
accessible approach to analyse and communicate urban sanitation information quickly and effectively. 
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b. THE SANITATION SYSTEM APPROACH 
 
The sanitation system (or value chain) approach systematically breaks down the “system” of 
sanitation into its component parts: capture; emptying; storage; transport; treatment and reuse (Figure 
2).( 30 ) This conceptual approach has, in recent years, become used widely as it identifies the 
components and realities of on-site and sludge management processes that are prevalent in low- and 
middle-income countries. Furthermore, it has been instrumental in highlighting the critical 
downstream elements of FSM and also fits the ecological sanitation perspective as greater attention is 
paid to excreta reuse. It has proved a practical mechanism to map how the multiple actors of urban 
sanitation markets interrelate.(31) 
 
  
FIGURE 2: SANITATION VALUE CHAIN. SOURCE: WATER SANITATION AND HYGIENE FACT SHEET, BILL AND MELINDA GATES 
FOUNDATION (2010). 
While these frameworks go a long way to explain how urban sanitation works, insofar as they address 
the spectrum of institutional and financial issues and offer a good way of visualizing and analysing 
problems, they cannot explain why urban sanitation systems work the way they do. Given that a 
significant proportion of sanitation investments are “self-supply”, meaning private investments by 
individual households without state intervention,(32) the existing frameworks have not furthered our 
understanding of the drivers of household spending on sanitation. Their contribution to decision 
making is therefore limited in the extent to which it can guide targeted sanitation interventions that are 
inclusive of the entire urban population. 
 
E. THE PROBLEM OF DEMAND  
 
There has been a slow change in the emphasis of sanitation programming from supply-led provision 
towards the more demand-led approach.(33) The latter has focused on generating household demand 
for better sanitation, followed by sanitation marketing that aims to match the supply of suitably priced 
latrine products to household budgets. Work on unlocking household demand has identified that 
comfort, privacy, safety, convenience, social status and cleanliness, rather than better health, are the 
prominent drivers that lead households to improve their sanitation.( 34 ) Demand for downstream 
sanitation services such as emptying and adequate treatment has been largely neglected, not least 
because households have shown little concern about what happens to their pit contents once removed 
from their plots.(35) Given this, marketing approaches have focused on identifying a wide range of 
latrine types (and their supply chains) to align to a household’s aspirations and financial capacity.  
 Household financial capacity has been explored through willingness to pay (WTP) studies, 
which seek to quantify the economic value of a good to a person. The contingent valuation method (a 
survey-based tool to measure stated preference and WTP for various options) identifies household 
income, current expenditures and satisfaction level with current sanitation facilities as the principal 
determinants of WTP for a household toilet.(36) Contingent valuation assumes that people can be 
offered a range of levels of service and can indicate how much they would pay for each level. For 
sanitation, this method is rather limiting, as service levels are difficult to assess accurately; for 
example, is a pit latrine a lower level of service than a sewer in an area with poor water supply? 
Furthermore, poorly designed and implemented WTP surveys are responsible for inaccurate and 
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unreliable data that provide misleading information for project feasibility decisions.( 37 ) These 
approaches and tools to stimulate demand are essentially product-focused rather than service-focused 
and will not necessarily lead to approaches that are inclusive in respect of tenure status.(38)    
 
 
III. METHODOLOGY 
 
This paper is an outcome of an investigatory study in Dakar in 2008 and builds upon earlier work on 
tenure security and household investment decisions for urban sanitation.(39) It proposes a two-staged 
analytical approach to describing the sanitation situation from a citywide perspective. The models 
(Figures 4 and 6) were developed as conceptual and analytical tools for a PhD thesis.(40) The first 
stage maps the sanitation pathways of the distribution of faecal sludge and sewage flows, taking in 
effect the sanitation system approach. This tool originates from a graphical representation of urban 
small-scale sanitation providers(41) and was developed, for the purpose of this research, to quantify 
their faecal sludge load and distribution. The second stage of the analysis, taking the domain 
perspective, focuses upon the relationships and interfaces of sanitation stakeholders across the 
domains of the city. This domain model draws upon the strengths of existing sanitation frameworks 
and provides a format for a rapid institutional map. It became apparent during the fieldwork that the 
complementary effect of these two models provided a simple but comprehensive “Sanitation 
Cityscape”.  
 In this analysis, three domains describe the urban sanitation environment: D1 – the household 
domain; D2 – the sanitation service provision domain; and D3 – the city planning and urban 
management domain (Figure 3). Retaining a concentric structure ensures that the household remains a 
core development objective.(42) The tenure mix of the household domain is thus central to the overall 
framework. A noteworthy departure from the Sanitation 21 and HCES frameworks is that the 
“neighbourhood” domain is replaced with the sanitation service provider domain, essentially 
incorporating the linearity of the systems approach, as moving outwards in the concentric rings 
indicates travelling further down the sanitation system and becoming increasingly a public, rather than 
private, good. 
 
 
FIGURE 3: DECISION-MAKING DOMAINS OF THE SANITATION CITYSCAPE 
 
Dakar, Senegal, is used as a case study example to demonstrate how the Sanitation Cityscape analysis 
can help us understand the urban sanitation problem and provide a framework for future interventions. 
 In Dakar, 73 per cent of the 2.5 million residents rely on on-site sanitation systems, which, 
due to a high water table, need to be emptied on a regular basis. The faecal sludge market in Dakar is 
active and well documented. The tenure mix and living arrangements vary significantly from area to 
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area. In Greater Dakar, informal and neo-customary land markets are widespread, meeting the needs 
of the growing urban population. Householders who own a dwelling (whether on formal or informal 
land) make up 41.8 per cent of Dakar’s population; tenants who pay rent for their dwelling (with or 
without contracts) are 52.9 per cent. An additional 4.3 per cent are free dwelling and 1 per cent are 
unregistered.(43)  
Primary data were collected in Dakar using an administered household questionnaire survey  
and key informant interviews throughout May–September 2008. The survey of 363 households on 
340 plots was conducted in Pikine, the largest of the four urban districts of Greater Dakar, across four 
types of settlements (informal, formal, regularized and traditional village). Data were collected on 
both a household and a plot basis to manage intra-plot inequities (for example between landlords and 
tenants).(44) Key informants for interviews included representatives of the sanitation utility (ONAS), 
the small-scale sanitation service providers, the community and the municipal level of urban planning 
and development.( 45 ) These data sources span the three conceptual domains of the analytical 
framework (Figure 3). 
 
 
IV. APPLYING THE THEORY: HOW THE SANITATION 
CITYSCAPE HELPS US UNDERSTAND THE URBAN 
SANITATION PROBLEM 
 
The Sanitation Cityscape analysis builds upon existing urban sanitation principles to create a simple 
citywide management tool for planning, advocacy and tracking of change in sanitation developments. 
It applies the concepts of both the decision-making domains and sanitation systems to describe the 
urban context and provides a planning approach that is more sensitive to the investment logic of 
tenure status and security. 
 
A. PART 1: MAPPING CITYWIDE SANITATION PATHWAYS  
 
The first stage of the Sanitation Cityscape analysis is a linear representation of how faecal sludge is 
managed, from household containment, via emptying and transport, to treatment and final disposal 
(Figure 4). Critically, the analysis starts with the total urban population. This is fundamental for 
citywide sanitation as it ensures that all the sanitation pathways are mapped (including “unimproved” 
and unhygienic), and all urban residents and their faecal waste are accounted for. The total citywide 
faecal matter can be an absolute figure calculated in terms of volume (total m3 per capita) or, in the 
absence of good data, attributed an overall value of one.(46) The data used to populate this model are 
primary data from the 2008 fieldwork(47) and secondary data sources.(48) For Dakar, an estimated 0.75 
litres of faecal sludge are produced per capita per day,(49) equivalent to a daily total of 1,575 m3.(50) 
The second line of the sanitation pathway model (Figure 4) represents the “capture”  
component of the sanitation system. This can be broken down a number of ways depending on the 
quality of the data available. The model has three capture categories: sewered, on-site sanitation and 
open defecation.(51) In Dakar, sewers serve approximately 25 per cent of the urban population, 73 per 
cent use on-site systems and 2 per cent practise open defecation.(52) If the data are available, this stage 
can be further disaggregated to capture more detail regarding storage type.(53) The pathways in the 
model are sized in proportion to their prevalence.  
 The third line of the sanitation pathway model represents the transport component of the 
sanitation system. In the Dakar case, this would be sewers (for the minority who are connected) or 
mechanical or manual pit emptying vehicles and tools.( 54 ) Again, these pathways are sized in 
proportion to their prevalence and are also colour coded for hygiene level. The penultimate line 
relates to the treatment/disposal of the waste. The model can be expanded to include another layer, the 
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reuse of faecal matter, for example in agricultural activities. This level is not included here, as it was 
beyond the scope of the current study. 
 The final line of the model essentially provides a dashboard of the sanitation “status” of any 
city. The size of the bar indicates the prominence of that sanitation pathway and unhygienic pathways 
are indicated in red. From the example, it is evident that even Dakar, which is considered progressive 
in terms of urban sanitation and FSM, safely contains only half of its excreta. Using the figures 
outlined in Figure 4, approximately 1,000 m3 of faecal matter (approximately half an Olympic 
swimming pool) are not safely contained per day. 
 
 
FIGURE 4: SANITATION PATHWAYS OF DAKAR. SOURCE: ADAPTED FROM SCOTT, P (2011), UNBUNDLING TENURE ISSUES FOR 
URBAN SANITATION DEVELOPMENT, PHD THESIS, WATER, ENGINEERING AND DEVELOPMENT CENTRE, LOUGHBOROUGH, PAGE 
181. NOTES: THE COLOURS OF THE PATHWAYS GIVE AN INDICATION OF THE LIKELIHOOD OF FAECAL CONTAMINATION, WHERE RED 
IS HIGH, AMBER-MEDIUM AND GREEN-LOW. FSTP: FAECAL SLUDGE TREATMENT PLANT. DIY: DO-IT-YOURSELF.  
 Mapping the sanitation pathways in this way illustrates the distribution of faecal sludge and 
sewage flows in Dakar. In the first instance, it highlights the prevalence of on-site sanitation 
compared to sewered systems; this is an important advocacy point as interventions in FSM and on-site 
sanitation are often considered, institutionally, to sit outside the long-term national sanitation strategy. 
A second noteworthy point in the context of Dakar, where there have been efforts to strengthen the 
FSM market,(55) is that manual emptying remains a significant problem. The common practice in 
Dakar is to bury faecal sludge on-site, so these values also indicate the volumes being buried in the 
immediate environment. For Dakar today, very few interventions specifically consider alternatives to 
entice households away from manual emptying. To improve the overall sanitation status of Dakar, 
viable technical alternatives and behavioural incentives are needed to reduce the level of manual 
emptying.  
 Using sequential sanitation pathway models over time can provide an insight into how 
sanitation interventions have changed the overall citywide sanitation landscape. For example, 
comparison of Figures 4 and 5 tracks the sanitation developments in Dakar since 2008, when three 
faecal sludge treatment plants (FSTPs – in Cambérène, Rufisque and Yarakh) were commissioned. 
This was part of the Programme d’amélioration de l’assainissement des quartiers périurbains de Dakar 
(PAQPUD – Programme to improve sanitation in peri-urban areas of Dakar) project to provide 
sanitation services to the poor peri-urban areas of Dakar, receiving 300–500 m3 of sludge daily and 
operating 09:00–16:00 five days a week.(56) The difference in the bottom line figures of Figures 4 and 
5 demonstrates the significant impact these plants had upon Dakar’s Sanitation Cityscape, 
highlighting the achievement of the PAQPUD project in working with the pit emptiers association to 
reduce illegal dumping.(57) 
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FIGURE 5: PRE-2008 SANITATION PATHWAYS OF DAKAR’S SANITATION CITYSCAPE BEFORE FSTPS WERE COMMISSIONED AS 
PART OF THE PAQPUD. SOURCE: ADAPTED FROM SCOTT, P (2011), UNBUNDLING TENURE ISSUES FOR URBAN SANITATION 
DEVELOPMENT, PHD THESIS, WATER, ENGINEERING AND DEVELOPMENT CENTRE, LOUGHBOROUGH, PAGE 181. NOTES: THE 
COLOURS OF THE PATHWAYS GIVE AN INDICATION OF THE LIKELIHOOD OF FAECAL CONTAMINATION, WHERE RED IS HIGH, AMBER-
MEDIUM AND GREEN-LOW. DIY: DO-IT-YOURSELF. 
 In an attempt to elevate open defecation and unimproved facilities to improved sanitation, 
many sanitation improvement strategies, including sanitation marketing, target the building of new 
latrines. In areas where levels of open defecation or unimproved sanitation facilities are high, this is a 
very relevant strategy. In Dakar, which already enjoys a relatively high level of improved sanitation 
coverage, the sanitation pathway model clearly illustrates the greater importance of attention further 
downstream, as with the FSTPs.  
 
B. PART 2: TAKING A DOMAIN VIEW  
 
The second element of the Sanitation Cityscape analysis draws upon the concept of decision-making 
domains, mapping the institutional relationships against the different domains of urban sanitation. 
This can help highlight how, and where, urban sanitation actors interface. Figure 6 shows these 
relationships among households (D1), sanitation service providers (D2), and city planning and urban 
management (D3). 
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FIGURE 6: INTERFACES AND RELATIONSHIPS AMONG THE HOUSEHOLDS (D1), SANITATION SERVICE PROVIDERS (D2) AND CITY 
PLANNERS (D3) IN DAKAR’S SANITATION CITYSCAPE. SOURCE: ADAPTED FROM SCOTT, P (2011), UNBUNDLING TENURE ISSUES 
FOR URBAN SANITATION DEVELOPMENT, PHD THESIS, WATER, ENGINEERING AND DEVELOPMENT CENTRE, LOUGHBOROUGH, PAGE 
179 AND 188. 
First we focus on the household domain (D1) and its tenure profile. The ratio of tenants to  
owner-occupiers is a good indicator of whether households are likely to be willing to invest in 
sanitation infrastructure or simply to pay for operational sanitation services. A higher proportion of 
tenants would suggest a lower willingness to invest in infrastructure but this might not preclude a 
willingness to pay for sanitation services.(58) 
Next, the relationships between the households (D1) and service providers (D2) are mapped.  
A number of sanitation service providers (formal and informal) will have been identified by the 
sanitation pathways analysis. In Dakar, as is common in many low-income cities, the most common 
“sanitation service provider” is an independent small-scale operator contracted on a flexible, demand-
responsive, pay-per-use basis. The nature of this relationship is in stark contrast to that with the utility 
through a formal service contract and a physical connection to the sewerage network. Both of these 
relationships are mapped onto the domain model. For many utilities (as in Dakar prior to the 
PAQPUD programme) utility-managed sanitation systems equal networked sewerage systems. Where 
this is the case, it precludes the vast majority of residents from receiving a utility-managed sanitation 
service. In contrast, households can access the private pit emptying services easily, whether they own 
or rent their dwelling. In the Dakar example, the FSTP is a critical interface between the mechanical 
pit emptiers and the utility (Figure 6), acting as not only a physical meeting point but a key 
mechanism connecting an often informal, but critical, sanitation service provider to the utility and 
municipal planning. The final stage of the domain analysis maps the relationships and boundaries 
between service providers (D2) and government (D3), where in Dakar, the utility ONAS is governed 
by its approved urban master plan and service performance contracts. 
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V. DISCUSSION 
 
We suggest that the key to planning citywide sanitation service provision is to consider the fate of 
faecal material from the total population, thus ensuring currently neglected populations and sanitation 
pathways are not overlooked. Mapping the sanitation pathways is an extremely valuable analysis in 
that it gives a rapid overview of the sanitation status that is not overly sensitive to the granularity of 
the data; relatively high-level data can be sufficient to provide an informative citywide overview. 
Missing data can be gathered on a more targeted basis. The “invisible” pathways of sanitation (often 
overlooked by urban planners) are revealed and the true state of the city’s sanitation becomes 
apparent. This is a strong advocacy tool in a context where on-site sanitation and FSM often receive 
little municipal interest. Mapping the sanitation pathways also indicates where potential interventions 
could have maximum impact. Furthermore, a sequence of analyses can track interventions and their 
impact over time. While the pathway model is an accessible and easy to use tool, it has its limitations; 
it fails to show why certain pathways are more prevalent and what the institutional environment is that 
frames these activities. 
The second analytical model, the domain view, addresses these gaps by mapping the  
relationships and interfaces of urban sanitation stakeholders (both formal and informal) against the 
key urban sanitation domains. This offers some insight into why the urban sanitation landscape is the 
way it is. Placing the tenure mix of the households at the core (D1) helps us locate the incentives 
behind households’ sanitation spending as a function of their tenure status. Moving towards the 
middle and outer domains helps to identify the interfaces between formal and informal service 
providers that act as critical gateways to providing services to a wider urban population. More 
important, it identifies poor or non-existent links between urban sanitation stakeholders. Most 
commonly, where FSM services are managed entirely by the private sector (both formal and 
informal), there are few interfaces between the utility and the pit emptiers; their operations fall outside 
the scope of utility service provision. When these links are missing, a large part of the de facto 
sanitation service providers (D2) and the urban population (D1) remains “invisible” to urban planners 
(D3). By mapping these relationships, and the key interfaces needed to reinforce them, these missing 
links become apparent.  
 Senegal is an interesting case, as it has taken a number of policy measures that remove 
barriers to service provision to the low-income population, including the following: 
 
• In 1991 regulations were relaxed, allowing services to be delivered to areas without legal title.(59)   
• In 2002, the PAQPUD programme, an innovative strategy with a catalogue of grey water and 
excreta disposal options, was implemented to improve sanitation for low-income households in 
the peri-urban areas of Greater Dakar. Participant households were required to invest but capital 
costs were subsidized up to 75 per cent.   
• A rapprochement between the utility and the informal pit emptiers was part of the PAQPUD’s 
objective to develop the faecal sludge treatment sites in Greater Dakar, with a dramatic increase 
in regulated dumping and treatment of faecal sludge in Greater Dakar.( 60 ) This has been 
formalized in the revised legal framework and through ongoing partnerships for improvement of 
the FSM market in Dakar.  
 
With these additional interfaces between sanitation service providers and households, the  
national utility has been able to deliver sanitation services to a wider urban population. Figure 7 
describes how these changes respond to household tenure issues. 
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FIGURE 7: HOUSEHOLD TENURE ISSUES FOR SANITATION AND THEIR IMPACT ON SANITATION SERVICE PROVISION IN SENEGAL. 
SOURCE: ADAPTED FROM SCOTT, P (2011), UNBUNDLING TENURE ISSUES FOR URBAN SANITATION DEVELOPMENT, PHD THESIS, 
WATER, ENGINEERING AND DEVELOPMENT CENTRE, LOUGHBOROUGH, PAGE 186. 
 Marrying the two dimensions of the Sanitation Cityscape highlights where sanitation 
interventions can be best targeted for maximum impact. The ever-changing nature of the urban 
demographic landscape makes planning for sanitation development difficult. By breaking down the 
various sanitation pathways and relationships, the Sanitation Cityscape models help urban planners to 
identify which interventions, and at what stage of the sanitation value chain, are likely to have the 
most overall impact on improved citywide management.  
 Access to sanitation facilities in Dakar is high, implying that the focus should remain on FSM 
services, particularly on reducing manual emptying and improving the volume of faecal sludge that is 
collected and treated. The strengths of the model lie in the easy identification of critical problems and 
the range of potential target interventions. Incorporating the tenure dimension allows the analysis to 
be sensitive to the investment logic of householders. With this understanding, the Sanitation 
Cityscape may potentially provide a cheap, pragmatic alternative to the costly and sensitive WTP 
studies; it is a robust tool, not overly sensitive to the quality of data, where areas of missing or 
incomplete data can be easily identified to guide deeper analysis. It concurs with earlier analysis that 
sanitation marketing approaches are likely to be ineffective in tenant-only households.(61)  
 There are naturally limitations to this case study and the model itself. The survey data were 
collected in Pikine, the largest of the four districts of Greater Dakar. While not statistically 
representative of the Greater Dakar region, it provides a picture of the typical sanitation and housing 
arrangements of Greater Dakar, including sewered and non-sewered plots. To some extent, we are 
generalizing these findings; however, it is important to note that mapping the faecal sludge pathways 
does not require mapping absolute quantities of faecal sludge through the various levels of the 
pathways model. Indeed, given the wide variation of quality and behaviours relating to self-build on-
site sanitation facilities, sludge accumulation and decomposition rates are likely to be very difficult to 
estimate accurately. But using data from a relatively small household survey,(62) interviews with local 
experts and estimates from other grey literature, it is relatively easy to estimate the proportions of 
faecal sludge that are safely managed, or not, at each stage of the sanitation system, thus providing a 
good citywide overview. At key stages of the sanitation system, faecal sludge volumes are easily 
identified – what is collected by FSM vehicles and deposited at known treatment sites, for instance. 
These can provide a secondary level of detail for deeper analysis. 
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  The Sanitation Cityscape itself cannot solve urban sanitation problems; however, it provides 
an accessible and easy analysis of the sanitation status of any given city. This facilitates syndication 
and validation with local experts and provides a comparable model for peer-to-peer learning between 
different cities on a citywide scale.  
 
VI. CONCLUSIONS AND PRACTICAL IMPLICATIONS 
 
The Sanitation Cityscape analytical framework has some important strengths as an approach to 
improving urban sanitation: 
 
• It provides a simple but powerful analytical tool for citywide urban sanitation planning. 
Using the complementary models presented in this paper to map the sanitation pathways and 
stakeholder relationships, the Sanitation Cityscape provides a rapid visual overview of the 
citywide sanitation status. It quickly becomes apparent how much or little of a city’s total faecal 
matter is safely managed, which areas of the sanitation system remain neglected, and where the 
critical interfaces are between sanitation stakeholders. The practical advocacy potential of this is 
very high. 
• It offers an urban sanitation planning framework that is sensitive to a city’s tenure mix. 
This is missing from other sanitation planning frameworks and approaches, where marketing 
sanitation products alone can miss large parts of the urban population.(63) Incorporating the tenure 
dimension allows for a sensitivity to whether householders are willing to pay for sanitation 
products and/or services. This framework suggests that, for areas where people are unwilling to 
invest in sanitation products, offering sanitation services (such as FSM) is a viable alternative to 
latrine building as a means to achieving citywide sanitation.  
• It narrows the decision-making process for improved targeting of appropriate and effective 
sanitation improvements. The key to planning citywide sanitation service provision is to 
consider the fate of faecal material from the total population. The Sanitation Cityscape analysis 
highlights critical relationships and interfaces between urban actors to help prioritize and target 
potential sanitation interventions.  
• It offers conceptual advances on existing urban sanitation planning frameworks, combining 
the domain and system frameworks, and replacing the “neighbourhood” domain of Sanitation 21 
and HCES with the sanitation service provider domain. It proposes that the urban decision-
making domains (or perhaps more importantly, the interfaces between them), when integrated 
into the system view of sanitation, can provide a simple and powerful framework for 
understanding what is happening and why in urban sanitation. 
 
 The paper suggests that the key to citywide sanitation is to target interventions appropriate to 
the city’s tenure mix, including non-networked systems and sanitation services (such as pit emptying) 
that are tenure neutral. The Sanitation Cityscape offers a framework to policy makers, planners and 
programme implementers for narrowing and focusing the decision-making process of citywide 
sanitation service provision. It acts as a simple but effective tool to navigate the urban sanitation 
landscape, moving beyond rural sanitation approaches that focus principally on additional numbers of 
latrines. It does not offer an algorithm-type approach leading to a highly specific solution; this is 
neither practical nor desirable. By considering sanitation as a range of services rather than a range of 
products, the Sanitation Cityscape approach is able to highlight where the main problems area lie, 
along with how, and where, to target a range of interventions to achieve maximum overall impact. 
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